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(57) Abstract: A semiconductor 
storage comprises a semiconductor 
substrate (1 1), a gate insulating film 
(12) formed on the semiconductor 
substrate (11), a single gate 
electrode (13) formed on the gate 
insulating film (12), two charge 
holding portions (61, 62) on 
both sides of the side wall of the 
gate electrode (13), source/drain 
regions (17, 18) corresponding 
to the respective charge holding 
portions (61, 62), and a channel 
region disposed under the single 
gate electrode (13). The memory 
function shouldered by the two 
charge holding portions (61, 62) 
is separated from the transistor 
operation function shouldered 
by the gate insulating film (12) 
while maintaining the adequate 
memory function. By thinning 
the gate insulating film (12), a 
short-channel effect can be easily 
suppressed. Since the two charge 
holding portions (61, 62) formed 
on both sides of the gate electrode 
(13) arc isolated from each other by the gate electrode (13X the interference during write is effectively suppressed. Further, by 
adequately setting the voltage of the gate electrode (13), the voltage of one diffusion layer region (17), and the voltage of the 
other diffusion layer region (18), holes or electrons can be injected selectively injected into the charge holding portion (62) on the 
side of the one diffusion layer region (18). Thus, a semiconductor storage capable of carrying out a two-bit operation and easily 
microminiaturized is provided. 

(57)g«J: ¥23f*&ffi1 1 C<Z>¥i!3f*3«1 1 ±\zmi&Z*ltz?— hfi&£3El1 2<t. C <D^- hG&C3E1 1 2 ± 




WO 03/075358 Al IIIlilifllllllllllElDIliillllllll 



(74) ft^A: WUi ffi . 91 (AOYAMA,Tamotsu ct ah); T 
540-0001 *EJlf*GErfir 4>*KttSlTB 3f7f 
I M P tfJU WlUmtVSflr Osaka (JP). 

(81) J££S (Slfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CII, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, TJ, TM, TN, 
TR, TT, TZ, U A, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) &&m(Jb&): ARIPOl$i*(GH,GM,KE,LS,MW,MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), — 7 vT^ft (AM, 



AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAP1 (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



lcK£r*Ct-C. -*0>t£tt»««1 8<DfflO)*ffi«»W6 2IC. SBiRWfC IE7l*tcf*W^£ ?1A*?*5 0 Lfc 



WO 03/075358 



1 



PCT/JP03/02420 



m m * 

5 

io WAttHF 

(0«*:f*> #^2 0 01-51229 0-i§^&#fl&) » -bfB^S^IfO^ 

15 ^(D^^ey m 9 t^bfcJ: 5 te N Pl!>x;«9 0 1 _b^^— hl&^l 

^U-C^**t^— hWM9 0 9. PM?^HWf£9 0 lmmZ-Mf&ZthTc 

m i oNMftsmji^ 902 -Rxfrn 2 wnm*£^^ 903^ ^tvs 0 

v y =* vifc'ffcjgs 9 0 4 „ 9 o 5 ©wt is y = ^{big 9 0 6 & 

©Sf^fcs V^50NO(Ox ide Nitride Oxid e)Jffi:d>g>&&. 
20 %/ y = >«bJ8l 9 0 6 ^^f*. f£ 1 &T*3? 2 <DTXM$ffi:mmi$ 9 0 2, 90 3© 

«§P#j£^s ^r^-^nflalt^^Fgp 9 0 7, 9 0 8d«$tlTV^„ 

rttb©|BlS^:#$P9 0 7, 9 0 8 <D*rtl^fr<Dffiffi-WWM<0&&* h^ls 

&m&9 0 7, 9 o Stc^^^m^^W^^S^^Sr^-f^^ir-rSo # 

^200 1-5 1 229 0#^RT?»±. ^<Pf3ttflMt*B 9 0 8 IC^S^fcm 

^&£fcffi£it5fc«>K:. S&2<ai£fUl«59 0 3K:5. 5V£r> ^-bli9 0 
9^-8 v&PWU-C KW ^««:m-^£:3l#ak< :^!fedSM^£;*x-CV^„ i 



WO 03/075358 PCT/JP03/02420 

2 

(Dm&t. mM&wmtz**vmbvx<Dmm&ft^wttz>itit>^ ono 
Ko3iffiii:^oTvvc„ -zn®^ hmmm<Dmm^mmxh^ti 0 

£ fc. ^/WftdS^ < ft 5 ICO^ lOOfy * <^|S11^§P 9 0 7, 

9 0 8 <D 2 j^itfiEV^^U-C 2 fcf y ht&ffrOT$£tfcftoTV^c 0 -t*U$>;t. 

fcuwfiM^ ±^i$n^m ¥m&mift^®uftbft 
ms»ttMHm £ ©-tiBi* 2 mattttMnw* £ ©ra msfcfrs msfe^&gg* t 

_Lf5— 2r<Z> JfS 2 jff 1 WEE i: U JbiB^- h mm*m 2 mjEE t 

tSw^a^ =^ u rsr .lib— 2^mMt£me^«!j^#i-sm?s ! ^ 



WO 03/075358 PCT/JP03/02420 

3 

9> JrfB^r-yy TttOETL-efcSo — ^ JhfEfg 1 ^«StfSNg!-T?&5 t -LIB 

02^mM»PM-e*>i9. ±:iB=¥^y T«m^t?fes„ _tiBf& i mra*. 

8EA£*l5o SA$nfcm^X(*E7Lf^ -LIB— 2 3gffiS&m®IS*§S £ s 

jifEjfs i mmM^mfrmm. ^mi^mm^mn htht^m 1 ^m^^^^^x 



WO 03/075358 PCT/JP03/02420 

4 

io «t «9 iSS^mffi£ U -LfB^— h^tez>SBE3r x JifB^SfsmffJ; «9{gv^mjE^i-S 
15 iot, roPlfffrm ^^^rt^ptte>tt/S:PM^^/i^i*iSXf*ij56 

^r^ifcHsffilfa IZ-Wtl? tbfVfc. Pl!> cc/l^^Xf£iN^ffcJtfciag & frfc P H^^fr 
20 J^t^>^<^PNg^^*5V>XABit > miSL^^ m^-IE7L*f^^i-5o £<£>5 

25 Hmi-^5^i:^T?#So 



WO 03/075358 PCT/JP03/02420 

5 

IkflcJiKLESS JxfcNfflaNW*** - -tflBftfcfr© PS!ifc8Ul$*i&fc P 
|gk©^(DPNg!^-^*3V>-C^s mSL$^ «^F— jE?L»Sr»&*t-*. -<Z>5 

nm-t-Swfcds-e^So 

a:«c®is«6tx jiiB^i^mM^^^K^^^wopNgi-a-^fcVN-c. ^o- 



WO 03/075358 PCT/JP03/02420 

6 

KLXlii?© 5*>^^^^i-So Ufc*So-C, ^J&^^y 

$ tLfem i 5im§J^#jgi i©i©p Ng^icsfcjx 5 jm^rRim^^ N .lib— jj<d 
$2m«te^h ±:iE^i#mM^#:fi«> ^^^^^ttbtt 

*fc> i ^JS^^-cra. Jtfa<^— Mfii©^ h^te> o. oi5/imp;± 

JiflaJBbO&fttc J:*tfi. JbfB«^f Sr^^-T smteSrW-T S ^ 1 0«S^#:f*ix 



WO 03/075358 PCT/JP03/02420 

7 

Nitride Ox i d e ) JgHSIatfc: ft o TV ^ 1#©MW<^ 

^rtii:fts„ 

ft £ JBS £ ^ -Y^MjW^ £ &mx 5 JtfBfg 2 £>i!&$»a> h ft 5 JglojgUfias, _hfB^ 
^$k*mkZ^Z> r. i: ft < <WWte«r3fc«N-5 £ £ *5 ^ ft 5. 

ft 5 !jssas N Jiia^- h mmm^mm t m wft*® 5r*r-r s ^sr-^-tp r <s>4# . 



WO 03/075358 PCT/JP03/02420 

8 

is! 3 *$m<om 1 ^*6^^^>^^iBi)i^e^^ 3 <*>0ij<^iH5<z*&®r 

121 4 A:*3«ktmi 4 B H ^K^^fl^fBlt^g^^^S&f^Sr^i-S^^ 

121 5 » % *&w<D*mfcmmtm<Dm 1 iDm^Wi^m.m-irzt^^u^m 

|2|7A:}3J:T*|2|7Bte N |2|6<£#l$rMiA-A' KUsttS. m^^SH"*** 
121 8 H 2|c|SWO^#:fBiit^e<^^2 0m*^^*5tt5s hS^-fb 

So 

01011 0 9 ^^^tt^g©S^^^*KB&raEl*t?&S 0 



WO 03/075358 



9 



PCT/JP03/02420 



5. 

<fc><5 0 



WO 03/075358 PCT/JP03/02420 

10 

<DXitt < % M^Lf^x Vy= ^ £Vw= # A^TG^^^ti^ G a A s N In 
G a A s N Z n S e ± SOim«#ISOlS 

10 fcSOI UV\ FW&sfcixsmsfD*^ 

-c^^^^xv>x^J;v\ ftfe, arHMMtttt* locosI, hu^mfc 

3W£ UV\ bjf&^te, Mxtf. 1 ~ 2 0 n m5g|g. b < 1 ~ 6 n 



WO 03/075358 PCT/JP03/02420 

11 

mfcisti2>i><D~?tet£<, mmsg, #vuv =^ -.m. t/u%^m^ 
&&i$k u-c/bv^ iiia^ mmmz\zM-rz>mmtik&Wi#>z>^ t z> 0 



WO 03/075358 PCT/JP03/02420 

12 

i^-mimmmm.) &mm-tz>w&, ^^vm^-m<ommn>m^ 

So 

$ e> tcfatg^^si-r sm m&zi&ft z t^^n. mm *&wtz>mt&*^-$- 



WO 03/075358 PCT/JP03/02420 

13 

ffi^j&s. ±m^^mtcrmmmmtvx^ jbta»i p =>- 

ls i^v^xx*z<mmftizm^bfrz>ttwx*$>z>ti£>^ *f*uv\, £fc> ^ 

l©if&it#i:LX, mt^V ^zsoymfr^ mt'^—VJ*^ 

yomxfr-oxiszw 



WO 03/075358 PCT/JP03/02420 

14 

^teJfcfc-C, li»t5^i:^-ef 5„ ft*s> ^fls^i: USO I StRSr 
tb Z> y — K W ^*§S<£>— SB t Or—'*— 7^ LTV > £ d i: t?fc £ „ 



WO 03/075358 PCT/JP03/02420 

15 

5 tz.mmMibmm£frxffi&£nx\,^z>zLi:frm%x3bz>o mw^tvxn, m*. 
JPL fflM&M***¥tfe>fr*. Tjfyv'jjay^tu^ ^y^y 

mm&T w ricks u-c ^ * y -t/^r w £t$£j& vtcw-g-, ^.—<omm^f— y 
mzvtmm /m$awmm minimm /mm mzommm <om 



WO 03/075358 PCT/JP03/02420 

16 

m i mMw&m) 

^^6fe^^^^^tft^«<srm-r 5 m^«s 2\fyY <omm& *s 

% 1 ^mM^¥^£=K 1 1 -t^> b 12^U, ii^O h 7 ^ 
6 1,6 2^^$t^,X«^$i^TV^5 0 £fc. SffirflmV6 1, 6 2.<0^f— h 

mm i3t zmomK.^ tn^etim 2 1 (owmmmm 1 7 2*.t*m 2 
w 17, ism:, nisi 3«m»^»ut (y— 1 3 imfc 

goni?.^ hvl/Vx* ktim^-C. M^**^&*&t}\^Viit-rz>Z.k& 



WO 03/075358 PCT/JP03/02420 

17 

jv&vt*: u/cix y = ismtWh 2ib, r©v/yn ismtM 2 1 1 v wm 

13, ^i$(l lRT>*y— 7, 1 8 irSrRSTSVy 

5^SrWi-5 £>fi^ y = ^^fb§l 2 1 -C$> 19 > v' y a vlfbR l 4 \± is V = ^ 
^bJ^2 l*£^£Hfcm#©»<&^W.5 0 

|g22^ ^©^lM2 2i:> ^-MH13, ^SgffcgtKl l&t*y— 
KW>i*l7, l 8 ^SrRSTS-^y =^^bflgl 4i:d^3&oTV^«, m^f 

-<-f-^^^#^$P«> 1 5 2^ y =i 14, 16f 

mnm*i$<Dm&fc. ±m3^<Dm an 1—1^3) ^Rgb-r. #ix.fcf, fBfl5f» 

*3. Bl4~EI6(i, E3l^U^m^^§|SSr^-o^^E-y^(D^a'Sr^U-CV> 



WO 03/075358 PCT/JP03/02420 

18 

1 1 fiPix**>5 t&\c s m 2 mmM<D$mmmm 17, is ttNitfc 

IB 2 <^ffl;^^FSP 6 2 IC®^ ^^A-T 5 (#5^tf ) * 04A «fc 

5 1^ Ml tf>i£1gyi«& 17 2: y — xmMK. m 2 <^t£fcil^ 1 8 3r K W ^ 

mmk-rzo Mfttz. mwmttmmmi 7^¥t*siRi 1^0 v. i2© 
f±fr*;*>*t*v\ r <£> j; 5 »c m 2 om^i^iaj 6 2 ^m^sraAu-c > m 

— jRlOiffime ll£f!^£:i£Ai-5 04Bt 

^-r j: 5 k s ^2 1 8 & y^m®^ is 1 (Dtmmmm i7*k 
w £ -r So m 2 (Dwmmmm 1 8 s. w^s^ 1 1 \c 0 v. 

gnotfcf&JS^&i 7\z+s v. fill 3te+4V*fWnr*-*L«:j;v\, r. 



WO 03/075358 PCT/JP03/02420 

19 

m i vmffi&ftu e i is ^mntm^-m-i-m^. m i <otmmmm i 
7*y—*mm\^ m2(omkmmmi 8%Kwy«iu h7^^«r 

^3fS»#^ J B:S. 0Ux.r^x 3£l <Z>*£1ScJlt»& 1 7WI*ISl 1^0 V, 
M 2 ©4tlWB««'l 8 ^+ 2 Vs Mi l 3 l v«rBi*niixWf J:v\ 

ob^x s& i owraywu 6 i dvromi utv^v\»#h: k w ^«»* 
Lfc^otx k w ^agfE^ta-r s w t id j: 9 * is i <^m^f^^ 6 1 (omw 

Jfl 2 <Pttffifil4*ffi 6 2 KfElS $ ^fclt^^r^^Wi-^. SfS 2 0>&«feJBME 1 

^fP^i^f^^-^So #J;ttfx 0 2 (^tttdS^ l 8 %.tfi*m<t£& HI'OV, 
il©t£fi^l7^+2V, hnmi BK+lVtr^JMirivttXW - 

/ KW ^t&Ati#x.5r £ J: «9 > SB 2 <Z>ffl«M$lH5 6 2 icfBtt^fcIt 

2) dS^^tt-rv^S^^a-, MUSI S-^NKtJjxftV^-^^yHWKlcaBV^Xf*^ 
m^^FlHJ 6 1, 6 2 ©j&Sfjm^ ± o -CK^f^i^xtiM £tl, 

&f&jiii*s£i 7, 1 8&v— vmMi 3C^u-cv>5^x %mm 

^g^l 7, 18 i^-l>l«il 3 y^LTV^SS^TifcoTt), 



WO 03/075358 PCT/JP03/02420 

20 

tlt^t Ltro^2WTO«l 8^, JEWS. (fllfctf; +5V) 

1 ^ ©ih©p n*^^^ r 30^ hmMi 3^® 

JE (M£fcf. -5V) JLfBPN&^S^— hmmi 

M&mmw&b \^x<Dm 1 ofetc^^ 1 7 o v^r^-t-s^ 

<fc vv 

m 2 ©^f^$p e 2 »ciB«*^fcw«s:?H*-t-s»^x la e j: 5 \^ 
©sb 2 mta&ftJMtt ttr©i2 (ommmmm 1 s khe®be 
+ 4v) s m&(om 2 ^cmM^mjs^ atoii <ommffl& 1 7 *c 0 v N 

MilSlcAiE (M;tfc£> -4V) , ^^S^Si l^lEmffi (0»J;tfc£ x 
+ 0. sv) Sr. **iWPt-*twrj:v\, #L^NM*lfci&JIilWSfc (811 

18) *Wmm&.& ] 0-& i \ t ^mR.b U ^-hm^Sl 3£r^3pmjEE=fc»3l£v^JEEi: 



WO 03/075358 PCT/JP03/02420 

21 

1 1 SrS^mjE (OV) t-Tfh^ _LfS^{*te. i2©J£fcl^l 

8^+3. 2v N mi<o&wmmmi 7&-0. sv s 3*5-4. 

4ri 1) zmmmmti^ m^com^mmmmmmm mi<DNW&wcmmm 
1 7) &mmm&&Q t><gw®E£u —jy<Dm2mwmmmm& «2©n 
uram^ 1 8 ) &mmm&. «t t>^«jEE £ u ^M@i3 -stswje 

HI 7 A*iJ:t*H7BrtU 0 6 fc:fctt5§J»fB5JlfeA— A' ^*5JtS, m^l-*f-f- 

m&fc»6£|igD) 3r*U @7Bti, »Stlll:+0. 8 V&TOlUfc 
k% (-r^^-feia6^U^^i:I^D) 5:. ^rtt^tb^b-CV>>5o El 7 A, B- 
«K EclieilW^ E v nmWrF&$ii* J til'eth : gt LTS3 9 „ EciE 

li tm 2 <Dffl&mffi$. I8i ©F4©1&^, KM h 



WO 03/075358 PCT/JP03/02420 

22 

^&**feA£*t5 (1^5 1) o ¥i#£K^aA^Jifcl^5ilt ^2<^t£iS: 
SUc J; 9 ^yi^— «rife ? (m-^ 5 2), ^^tWha^/l^— fam 

lEjg 2 ©m«M$£P 6 2 ^^A^tT,rm*dSfT^>nS„ 

/H^«tSE?L^^|tbV>Ot?fcS^ ^2<^m*^£fi ; e^^Sr : fiV\ <s 
0. 7VSUz<omz.m : &&fffrfr. 0. 7-V*j»T?W:^<tW*J8Sff*>iX'te^ofc.. 



WO 03/075358 PCT/JP03/02420 

23 

0. 4v-efcofc, «ii^ib^fT^ofcm^> v—h-mizMfrt>-rmz—i£<D 
mm (0. 8 5v) ^-e^m* s -t#i-fe„ — m5fe®jf^s:fT^o]fc^«. 
b^d^o. 5 tim&rf-cnmt— fe^mm (0. 4V) ^-r^iij&MSTUfcav 

7 b ^*jv^-Cs m 1 1 7 frt>*m&&m 1 1 ^^^A^n^m^ 5 

^tSr^UX, £tf>p<^ryiSf^>^— h&teO. 0 1 5 ^m^±-C$)o-C, 0. 
5 mgrpT?*> 5 ^ h bV\ 

w i/mm<D— ^■sr*ji@^mjEE ^-rs r t a* pits t & 9 N y-*/ k w 



WO 03/075358 PCT/JP03/02420 

24 

t Lwyy n^^^b^si^i 4 3 ^^^^tvc, wffi&&ui 6 1, 

1 6 2&ffitftl,X^Z> 0 i^-C. VP =yf«l 4 2 ft. ®Kf£^gLT£M$ 

-r5mtM^m/c-r„ j/ps ^mitm ui, 1 4 3 « v y =» ^ftRi't 

JbfBm^f^gP 1 6 1 . 1 6 2^*3it§m#$r^i-S^ 
mumi 4 2) fifc» feft^^l 12, 113 kZrtL^tl*— *—9yzrVX^ 
S„ 7 y T**"* <£: f4. i£meiS«6 112. 113 co^Jfe < £ t> 

— ffp©««JLfci. @ffir«rfltfH-5$W$ (^y l 4 2) tf>4>&< k*>- 

$p^#^e-ts n i: «:ic*-t-s„ fr*3. 111 te*m&mm. 114 hmm 
1 1 7f*y— bttfc 1 7 1« (y— bm^^^mji^^^) a-^-ty b 
m^xto^o m^u^v^s, ^ hi^y^i 1 4T-e$>ot^*s«i 11© 

mtitmis i6i, 162 \z.&rtzmffi*&$rrz>w& 142 tttm®^ 1 

12, 11 3 k$**— ;*~-9v'7'-rZ>~k\z.£Z>&}% : &WLm-rz> 0 



WO 03/075358 PCT/JP03/02420 

25 

m i o «u in 9 (Dftwvmffivmu i 6 2 mmU(oit^mxtb^ 0 w 1 t±r— 
vmm 114 t^mmm 3 ^ 113 ^^^-^-t v bs&^-r. w 2 y 

m^flaSSB 16 2©5t»^y= >-^bM 14 2 hWM 117 ^gtttfdRlI^ 

hmmi 1 7d>bgftbfdffiyom^#^i 6 2<z>c£-ifeUTv^fc 

S^fl^Sfl 1 6 2<^i|iISrW2 h UOtifcUfc. Wffi&WM 16 2 
1 3i©^-^-7S'7'tliW2-Wl-C*t$^. WE*I|jfcr.fcr* % 
?8f£M$gfl 162©5 fe^y = ^*<WBE 14 2^ t£tWl^S^6 113 ^ 

mil j: 5 sw^sp 1 6 2 a © 5 -^y =^<ba^i 4 2 
a o-^— h mm t mriizw<ow>K v wm* t> w^i^M<omMW^u 1 6 2 
a ©«i- icuxv^v^-a-^ W2^y- b««sa>e>^y ^mtmi. 4 2 

012tt, HI 1 0 (D^t^^T. fESf^J^gP 16 2 <D<mW 2 £ 1 0 0 n mfc 

@5£U t7ts/ MWl *EflJ$tfci#© KU'f^ I dSr^LTV^o 
— T% KW^m«fE«x m^f^^P 1 6 2 Srm*^fi8 CE?US#^£;ftrCVN 
5) £: U Itfc^i^l 12.11 Z^fh^ny—^Wm. KW^tSi: U 

(3 1 2 a*£>91 £ 5 ^ WliUOO nm^± Cr&*>*>N ^ a^^fb 
§142 i: tfem^-Hi^ 11 3 £ — 7 s^UftV^) K : W 

wiinoon mSJLh-m^ ^ y ot£t&tt^K#<fbl-5o — ^ ^ y 3 ^fh; 
IU2 k$mmm$.-L 1 3 ? yzf-?z>$m\^*$^x^ kwv 

^ U a 14 2 <D4>& < £ t>— £P t y—*/ KW i/m^k &d — ? 

-bifc Ufc7^^ ^'>$a v" a ^0>*M$rRN£&.T\ W2&1 0 0 nm@5£ 
iU Wl Sr^fh'ffit UX 6 O nmWl OOnmi tX, ^*!)WWS: 
f^ibfco Wl 0 nm®^ ~>y =^{bl^l 4 2 £f£&IMttl 1 2 N 



WO 03/075358 PCT/JP03/02420 

26 

113 ktSJBSH&t l/T 4 0 nm^-^7S'^U WliUOO nm©^ 

tT60nmt Ufc^g^^fl^ ggffi LT^t^^-C 1 O 0<f£ii55£T?fcofc„ 
5 Hffi-b. g&^fflbT^-fc^ffitel tf^y b£>fc9 1 0 Ot/^fefeSit^ 

»*uv^s wi=w2m z<D&fr&mm&j&-T?%t£^z.k&ftfr'?-&o * 

EI 9 753*1 1 ®^«i^Blg^g^*3V^. Wffi&i$Ul 6 1 «Hi£l 8 1) l: 

io wm^^mm.(om^-m mm<omm 1 £ i^^t^. tstfeism^ 1 1 2 • 

*m@£ U ttftMttt 1 1 3 Sr K W fW&b VT^*r*/^&*V> K W ^ 
15 t> . tttf&ttffl! 16 2 <DWZMt^<DtDGSlZfrfrfr>£>-r. WffimZM 16 1 <^IBHt 

— ^ 2 ^(Dmmomu 161, 1 6 2 5 ^<^<»i<^K:if fftfciEit 

S^Xtt 2 oOflW^gB 161, 1 6 2 CIBIg^li^ VXi&m-tZWrfr 

20 teif*. ig/ijU^^i^TUt i fc?>'^^-7^S;^b3fc<-Ct>J:v\ 

|Sl9fc«^bXV>^V^5 N ¥*f>#S^l 1 l©tlt^x;^ (N 

25 Jit:) Sr#J#-t-30}dSSa^^-5„ 



WO 03/075358 PCT/JP03/02420 

27 

i2i i 3 tc^-r j; 5 ^ 162 6om#^F^i 4 2 a a*, hmmm 

1 1 4Mm5pfx#®3r3ru-CV^ 0 fv^i5t> mffiOmmi 4 2a{4, 

* uv\ mmmm 1 e 2 «t»^ m&ihri 1 4*®£«pwfcttffi«j$iBi 

14 2 a*s*>*iitH:J:t)s S#6M$Jgli 4 2 a (cmSfrfcttflTOMEK: J; t» 
y b«K 17 1 •e^KteJi©^^*^^-* &»*Wfc:«iP-*"<5 C £ 

h*6*SdKi l 4<DmmkV&mfb'rz>ZkK:£*). *7tyH (Wl) 
j&m<Dfi6>o# &*WWi-£ £ £ 5o b^t>> ttffifettJK 14 2a JLSEfrfil 

^ e>^. itim i6 2i4, -y— msmi 114 o^ffi t m&wfc®#&J$ 

=» I'SWfcBI 1 440? ^^i? 5/ 17 1 ±<DU&) Sr^tr- ktmiz lAt\ 

ft*5 % «W«HHBl 4 2a 0|KV«HMW-« tmz.^ mffi&&l&l 42a TO 

jf&^Jgl (z/ V = ^SHbfflt 144©5 "fc^-tr y MM 17 1 _b©§P^) <E>JgD?&- 



WO 03/075358 PCT/JP03/02420 

28 

ft&wm*^w^bfrzm$f-&X'<Dmm&. mmmmi 4 2 aT<z>i$«iisi<z>§: 

/.Ng£J9#tt^ ttiff««rflli 4 2 a T©*ft«TOo&*:llgJTO £ m$f&Wfm l 4 2 

mi 4 2 a izLWzL<bthtzmmz£ *)&&^zm&j3i&<Di85m&M*mw-t-zz.k 

T©m#^llg 14 2^ |2| 1 4 ^i"«fc 5 fcU Bfr*&— 3&«ff SrfrfS, * e> 

VX<D?&1&1 8 1 ^hl^l 1 7 flOB <t B&W \Z.MX*Tz.Mft t UX 
<£>8S2$P1 8 2 ££r^LTV^ 0 

117 ^EmjEE^^n$^cm-a-m«> iKftfiMW 1 6 2 f-e©s 
*wj*wu ^Ri 1 8 «t 5 as^gftgti 4 2% x _hia^ i*pi 8 

1 £Sg2gBl 8 2 <fc-C2IUiiil-rS„ fc:|8 % hWMl 1 7 K: AmjEEtfSRljB £ 
*t*:«F ttmft^J«l©rtl * 1 ft So ££T\ Vya ^MbJISI 14 2 co Jfcfl 

m^tt^j 6 9 . ^ y = ^iwbjR 1 4 1 N 143 otb^m^f*^ 4 t?$> s„ l 
fc^ox, m^f^j^i 4 2 a*** 1 gp 1 8 1 ©^sr^-rs^-^j: «? t> N m^i^ 
1 8-3*ift»cs3»-t-5ttWfia*»i 6 2 <D$^ftt£imm&&*:$.< m&ti. 
m<omffix-(Dm t Gm&&Y)'b£<-fz>^k&-v%5 0 i-ft*^ h®m 1 

i$$Bl 6 2^&A$tb5m»5^nU «m^5S^*Sit^-t-s„ 

ft y =1 143 (D$p^-i> ^ y =1 ^mumx-tb o 9 N 



WO 03/075358 PCT/JP03/02420 

29 

5 m C30±*~/HK«) fc*IHT*l8IHII (^!>3V8MI«l4lo5W7"fey 

io ^^jg£<t &mxz>mmm (*>y = >«fli«i 4 1 ©5 ^ Mi 1 1 7 1 

15 y^lbll 41©5 fe*7ty hffitt 17 1 ±.<DUft) <Dffi:W%:—1&iZMW$~Z> 

Mil 1 7 Lfcgfcfr) ©JOT*— fitewws r. t uv\ 

20 ('|R-4 3K»©^tB0- - 

HI 1 5 fc^i- J: 5 U\ A«^--Y^A^t^rti©§lWfiiifc3s*t«^h«*ft% B 

»fffifc*s«-*— ^«>«Wr»«p*p 1 6 1 rt©«w*#»t-*«te«:^rr*isti 4 2 

<Z)#g (y-bS@l 1 7 2»f>gt*VCV>5'{l!]) ^b^Olt^Pl 6 2F*3£>m 

#Sr^i-S«lt6«rWi-5mi 4 2©JS (y—hWMi l 7*^gftb-CV^SW 



WO 03/075358 PCT/JP03/02420 

30 

^^y^/KW^l 12. 113 i:©M^7-fej/ bSW&l 7 1 
^-f-^ 0 B<CK«fc 9s WffimZMl 6 1, 162 (VP a^aWfcJKl 4 2) 
K:W$ift/;fcSffifc:J:$x h^l 7 ltf*£SUgS*£*3V^, S^^a 

hWMl l 7ty-VKWy»jii 12,11 32M-:7-fey f 
HttN Lti§©*7tyb m&<OEfe<Z> t-^i" £ tf s SWfiM3gB 16 1, 16 2t 

y-VKW^i l 2. l l 3 <D^4»Stfs+#l-?i Wffi 
£M#g&16 1, 162 (^y3ylfkll4 2) ^VN-C^^E-y^JdSlg^b^ 

$ bt-^eoJb^so Ie^ fi fe$^^xv^s 0 so iJgi*ifc:«:ta;«Ugfg*&i 1.. 

2,11 sa^J&S*^ ^E^^tfttJtf^-rfcWU 8 7 t^o-CVN5„ 
S&JHiSr^t-So SbK, ftfUMttl 12, 113 tjRf-fftWl 8 7 fc<Dg^ 

(^6^Jfe^«i) 

r mm (Dj^m^mw-^m^m tt * 017 \zltm-x 12 ^^urnc 

ssv^x, NSwy-VKKyfi^i 12,11 3<b^^^MKi^p^ux, 



WO 03/075358 PCT/JP03/02420 

31 

-ti£*>^ pw&mmm&i 9 i^^pm©^^ met 

I ^suts pi©^i«int ^j^ff s 5xio i7 ~ixio i9 c m- a m^ 

35j&M$-?fc5o £fc. $g*&l 9 2 0Pa©^»ISl±> 0»J*-fc£, 5 X 1 0 18 
~1 X 1 O 18 cm- 3 i:t5.-fcm5, 

5 fcl N PSiUHS^l 9 lSrS!!ft5wtti!3, feifcJl$|i& 1 1 2 N 
113 k^mfe&fcl 1 1 mW<^F§Pi 6 1,16 2<nWLT-CMMt 

sjss^-rs - 1 a>^m tt£z> 0 £ e>*^ iwtfc 192 ©^4&a^mttfei$5£v^ 

is 1 7 Kisjvvr. y—x/ ^^i£^-efooxm^t^^SP 1 6 1 , 

mmm 191 ^tts ^ t k x v . ^j^^^w-t \^x<ommnm u < _t# 
ts. ^©±#ogti4, PSits^^i 9 l^-Hii. 1 7oii:T^fc 

S^fcJfc^-C^lX^VN, m#^$Pi 6 1, .16 2|c*&*tttf (b^v 

I I 7T(D^^vmm mwi 9 2) (D^mmmetx-^^mm^xmrf-r^o 
-rttfrib. m&#f<Dfflmte, pmrnmetm^i 9 Ko^m^met^n^^rr. 

1 9 1 Sr. mM&&U 16 1, 16 2 ©TtfcoXy-^/ k w 



WO 03/075358 PCT/JP03/02420 

32 

&mx&ffimmi 4 i©i?$ti^ hmmmi 1 4<Dj?$T2<t!9 

j9^T2^fiTRSfli:^#^-r5 0 u^u mM&wm (v-y 4 2) 

t^-r^^mm^n^^/^mmt zmxzmmim 141 t 1 t* N be©s 

^(otz.^ hmm&i 1 4^*hrs»jBE^fs^^d^b-fx t i &t 2 £ 
* ^jumm t &mx stmj&vm £ *mm z n> * y sry^*ssfios»basifi 

<7*— hmMi i 7 ^^^l^i^x^*!7^>'Hg^^<t^^:^tL•rv^^v^^t^^ T 

1 <D S e&S SriSi < *f 5 #©#j&Stfe £ ft o X V > 5 = 
±.mmm<DW.^T 1 Sr^< fSrt > «^f^«FgP 16 1, 16 

2 ^ffi^s^^^fc^^^^^/i^^xfi i7 =A>wmKM&z ttsm^ffi^it 



WO 03/075358 PCT/JP03/02420 

33 

j: v) s y = yffbl 14 2 asm 1 4 coTM^Ib U 18 4 x-Tjk-rmMJj 

m&is v 142 sriiig-rs «t 9 5. tn^>^., mutim isak 

1<DJ9£T1 hmi^l 1 4tf)ff$T2i:l;ioV^> TKT2tf5 

Srii^rr S r <i; i ^ 5„ 

n t jaS-5J!g-C»fco-C. fi*8P4TO#tt«&fc:#ffe 'UfcV>|RJM?*>S 0 . 8 n 

LS I tC&l?£3HK ^^^/VTFTSrra&i-5fe*^> *^Cl 5 — 1 8VO 

£\ ^^co^ ^ y m^-m^— h mmmm t vxm$r$mm ( v y = ^ 

11^2 4 2) ^^^^i^^Xfi^^^^t^TSi^d^^ff^^^nS^ 
^ti-C#S 0 09*.ri* (17— Fj^iPS) 2 5 0nm<0^*nm 

Ut, T 1 = 2 0 nm. T 2 = 1 0 n mT?WJ^^-C# N #5i^^<O^V>^ 

^ey-fe^l^^-c^xv>s„ (ti#I#©b^^ h7^^J:Hff<t 



WO 03/075358 PCT/JPO3/02420 

34 

(S&8|*lJto^1j£) 

*sv^ mffWMttR (^y ^^Wi 4 2) £5^*/i^^Xf2*^HIis5£ 
^tt_bRB#[}65^SE-f-s o U^U JifB«Hr»««Kl 4 2T<l!ltf>*ftgyiSSl 4 KDJP 

io isrti-e&So -r^fc)^, mmtx^—v ^^m^rdt^ (^f^wii4 

15 5^c|liSWIio^^*^B1S^B^^:*5V^T, ±3&<D X 5 fcif&gygS 14 1 (DW-Z T 

•r ^^^xf± * t &mxz>mmsm 1 4 1 7 

mi l 4^^-5M^^^/^^Jt(D^f»lJ:d^^b-rs T 1 &T 2 «t «3ff< • 
-hlBf&i$ll 4 1 (DmZ T 1 Srff < -f-S^ ^ JC i 9 , JifSfI##*Sgp 1 4 2 

Vft&oX, T l >T2 i:-f-S^«t^«t 9 N ^^-y ©M^^^/^mSr^b^ 

jfc*5> jiSBiftfHRi 4 i ©nm m&z.m&vi&T&^m.^-c, .2 o n 



WO 03/075358 PCT/JP03/02420 

35 

Xf* * t *mX 5 #&W<W $ it 7 n m^^T^^^fbT?^ fcv n) 

O^^Si-Sfcii?). m>SWb2Sffigi£fc£„ ITRS (International 

Technology Roadroap for Semiconductors : Sl^3^{fcl£$lf n— \*^ry~7) iZ.iL 

— Klftffl) 4 5nm^ : &!Jt/H^LT, T 2 = 4 nm, Tl = 7n m"C^B'J 

tut* ^wo^^ti^g^- y— ^ • kw>hi«* 

(^9«^S) 

&&m&b<D^tj:Z>WMiz3s\,^-x:, hftJEVg (V) o»^t5KW 
yfli d (a) <z>^b*Mi-e^Ufc0-?$><?. W^hSffVg (v) 



WO 03/075358 PCT/JP03/02420 

36 

WKWyiild (A) T'ifcS. m 2 o^^W^J; 51- N ?B 
fc£>> hmjBE (Vg) tfStt&i&i^v^^^-cfc, ?g33f£tB £ &&**KtB 

5 "Ctf> KW>^K8MS^#< ftoTV^o 09*.^ Vg = 2. 5Vte*5VvCt>s 

®mfcte2ffr^-hS:&oTV^o ^<9#14te. m 2 1T'/Tt7 7 <D 

m&®Mtm&frVt1&kK3s^X, b'lffVg (V) ®3B<kte*H-<5 KW 
15 I d —V g ft$&<D^^#M^$ < ft 51^13 £ &oTV^<5o — ^7> ^^frfBlit^®^ 5 

v>) „ rtb^, m*^^^:*3v^r•^^^ r x v y v- 3 KiH*&-e<E> i d - v g ft 



WO 03/075358 



37 



PCT/JP03/02420 



it # <d $6 m 

1. mimmM^m&mm (u, 1 1 n x ^ft^rt^wtka-Lfcgsi - 

_h|B^ 1 (11. 1 1 1) s ^»fraStttrtK:ga!rJ-b*tfc|Rl 

(12, 11 4) 

-tta-y— Mffcuaes (12, 114) ±K3?&d*bfc¥-- hWM (i3, 

1 1 7) 

_hiB^— <n?— bmm (13, 117) mt<Dmw\&&&istifc 2 

(61, 62, 161, 162, 162a) £ N 

jiiB^-— <o?— hmm (13, 117) Tfcmwistife'f-v^^wzk. 
±m^*^&<&wnw\zmmziritc.m2mmM&wtmffi& a 7, is, 1 

12, 113) 

_L!B®#flM$£B (6 1, 6 2, 1 6 1, 1 6 2, 1 62 a) fi, -h|B«#^^ 

mz.vm£frit.wM<D&Mte£*)^ ±.mv—bWM as, 117) u:®ee«:pp 
ML.tz.m<o— ^(D±mm2mmmnmmmm (17, is, 112, 113) t 
®j?<D±M&m2mnMm&mmm (1 7, is, 112, 113) *©wte*;h, 

■±.mmjr<Dm 2 wgs&ttumtt (17, is, 112,113) &mwmm 

-hfa— ^"(75^ 2 ^WtiW (17, 18, 112, 113) SrMimffi 

JbfBy'-hm® (1 3, 117) «r^2«JE^-t-^^tJci«9. =¥ir !)T&_h 
IB— ^©»2*ma^«^fc^*flKHffiy*» (6 1, 6 2, 16 1, 1 
6 2, 1 6 2a) ^&Ai-<5 r t *#m^5^#lBlg^«o 

2 . m&m 1 ^iBm<^¥^fl^tt^«^*5v v-c, 
±mmimmm.^mi^mm (11, 1 1 n s ^#g&^Ki&tte>*wci&i 



WO 03/075358 PCT/JP03/02420 

38 

4 . i»3fc« 1 Xtt 2 ^^:fB^o^^*:f5^t^B^c*3V^-C. 
10 JbfBSS 1 SgmSWu NMt?&«9. 

Jiia^2^mMtt. Pi-efc!), 

15 

Ji1BJ*2i*tt&imMft9c (1 7, 18-, 112, 11 3) f* s JbfB^- 
ffl&(.12 t 114) 5r^UTJifB^— (1 3, 117) 9? 

20 6 .-- Ht3fcaS2 t£B4K®¥*{mii$gflftC:&V't'C* 

Jbia«S*'<©»2 3»^attWi«« (1 7, 18, 112, 113) ±EM 
1 (11. 1 1 1) , W««^»cKltfe^*:JRl 

tt, 0. 7 VJ&LL-Cfco-Cl V£AT^*«-t*«N»^i-5^*flcSBt»«. 
25 7. ft^2^|B«feW^^iic^B^*3V>-C. 

±m^f— hWM (1 3, 117) <D^- bSf*. 0. OlS^m^ltfecT 

8. ft*«l^lB«feO^##^Blic^g^*3V>X N 
-bfB«fflrfiy#<FP (6 1, 6 2, 1 6 1, 1 6 2, 1 6 2 a ) I*. B 1 <Z> 



WO 03/075358 PCT/JP03/02420 

39 

J:fBm^f^§P (6 1, 6 2, 1 6 1, 1 6 2, 1 6 2a) 14, W^Wm-T 

zmm&mirz±.mmi<Dimtm*t>tez>m d 5, 142, 142a) 

JblB^— hjj®i^J^ (114) <E>J?£ «t !3 s 0. 8nm^±T*fc5r 

±m^-Vmmfm (114) <DJ?£J;»? t>*<, 2»O x 2 0nmOT-Cfc5ri 
Jb|Bm#S:#5gH-S«llgS:Wi-Sm 1 ©i^tW^J&SIISI (14 2, 142 

.a) UK ±m^—vmmm (114) (D&mttemftemm&ttzuft (is 
1) sr-^tp^ t ^mkt-r^^mw^mmm.. 

12. MTMCl 1 fc|5^#^#^Btlt^»^*5VN-C. 
±IBIi^fSr#®i-6^ltg^*-rsmi^*&i^^fe>^S^ (14 2, 142 

a) tK iiisy— hmm (117) ^ffiustiii&^^wc^ (1 8 2) sr-g- 

1 3 . fflftttg 1 ^|B^O^fls|Bl8t^@^*3VN-C. 

JbfBffi^f^^F^P ( 6 1 , 6 2, 1 6 1, 1 6 2, 1 6 2 a ) <E>4>£< £ t>— §P 
39S±|B»2S»«tttMI«« (1 7, 18, 112, 113) ©-^t-^ 



WO 03/075358 



PCT/JP03/02420 



r 

1/22 




WO 03/075358 



PCT/JP03/02420 




WO 03/075358 



PCT/JP03/02420 



4/22 



Fig. 4 A 



61 



15 H 12 o 13 14 15 D£ 




0[V] 




WO 03/075358 PCT/JP03/02420 



6/22 



Fig. 6 




+0.8[V] 



WO 03/075358 



PCT/JP03/02420 




WO 03/075358 



PCT/JP03/02420 



8/22 



Fig. 8 




0.2 0.4 0.6 0.8 1.0 

Gate Length [^m] 



WO 03/075358 



PCT/JP03/02420 



9/22 



Fig. 9 




WO 03/075358 



PCT/JP03/02420 



10/22 




WO 03/075358 



PCT/JP03/02420 



r 

11/22 




i 



WO 03/075358 



PCT/JP03/02420 



12/22 



» 12 




20 40 60 80 100 

W1[nm] 



120 140 



WO 03/075358 



PCT/JP03/02420 



13/22 



Fig. 13 




111 



WO 03/075358 



PCT/JP03/02420 



14/22 



Fig. 14 




WO 03/075358 PCT/JP03/02420 



16/22 



Fig. 15 




in 



WO 03/075358 PCT/JP03/02420 



16/22 



Fig. 16 




18B 187 166 



PCT/JP03/02420 




WO 03/075358 



PCT/JP03/02420 




PCT/JP03/02420 

WO 03/075358 r 

19/22 



Fig. 19 




in 



WO 03/075358 



PCT/JPO3/02420 



20/22 



Fig. 20 




0 0.5 1.0 1.5 2.0 2.5 3.0 



vg[V] 



WO 03/075358 



PCT/JP03/02420 



21/22 



Fig. 21 




WO 03/075358 



PCT/JP03/02420 



22/22 



Fig. 22 



O -8V 



907 906 



909 908 



902 



A^Y Z /V / / / / Kw 



905 
906 
904 



+5.5V 
O 

903 



901 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP03/02420 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 H01L29/792 





According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L21/8247, 29/792 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2003 

Kbkai Jitsuyo Shinan Kbho 1971-2003 Toroku Jitsuyo Shinan Kbho 1994-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



US 6335554 Bl (KABUSHIKI KAISHA TOSHIBA) , 

01 January, 2002 (01.01.02), 

Par. Nos. [0006] to [0008]; Figs. 1 to 3 

& JP 2001-156188 A 

Pages 5 to 7; Figs. 1 to 9 

JP 63-204770 A (Oki Electric Industry Co., Ltd.)/ 
24 August, 1988 (24.08.88) 
Full text; Figs. 1, 2 
(Family: none) 

US 4881108 A (KABUSHIKI KAISHA TOSHIBA), 

14 November, 1989 (14.11.89), 

Figs. 1 to 6 

& JP 63-237580 A 

Full text; Figs. 1 to 6 



1-5,7-9, 
11-13 
10 



1,2,7,8,13 
10 



1-5,7,8, 
11-13 



p<1 Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
"A* document defining the general state of the art which is not 

considered to be of particular relevance 
a E" earlier document but published on or after the international filing 
date 

' document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
m O* document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



I* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one. or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



•ryw 



Date of the actual completion of the international search 
13 May, 2003 (13.05.03) 



Date of mailing of the international search report 
27 May, 2003 (27.05.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/02420 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication* where appropriate, of the relevant passages 



Relevant to claim N 



P/X 



US 5838041 A (KABUSHIKI KAISHA TOSHIBA) , 

17 November, 1998 (17.11.98), 

Full text; Figs. 1 to 17 

& JP 9-97849 A 

Full text; Figs. 1 to 17 

US 6329247 Bl (NEC CORP.), 

11 December, 2001 (11.12.01), 

Full text; all drawings 

& JP 2001-44395 A 

Full text; all drawings 

US 6316317 Bl (NEC CORP.), 
13 November, 2001 (13.11.01), 
Full text; all drawings 

6 JP 2000-269361 A 
Full text; all drawings 

JP 2002-164446 A (Sony Corp.), 

07 June, 2002 (07.06.02), 
Pages 13 to 17; Figs. 1 to 7 
(Family: none) 



1-5,7,8, 
11-13 



10 



10 



1-5,7-13 



F rm PCT/ISA/210 (c ntinuati n of sec nd sheet) (July 1998) 



SUWBS#-)§- PCT/JP0 3/024 20 



a. 5&m<om-rz&m<Dim m&m&tm (ipo > 

Int. Cl' HO 1 L2 9/7 9 2 



®raESrff-=.ytS/M®&^ (mmm&m (i Fen 

Int. CP H01L21/8247, 29/792 



B/fcSglJB&T^&Sa 1 9 22-1 9 9 

B#S^0§£y?l#r§&2tfS 1 971-2003¥ 

b frmmmm&m&tm 1995-2003^ 

B#H££$&^B#r5g23a 1 994-2003^ 









X 


US 6335554 Bl (KABUSHIKI KAISH 


/1-5, 




A TOSHIBA) 2 00 2. 0 1. 0 1, ^6-8«3, fg 1 


7-9, 




— Zm & JP 200 1-1 5 6 1 8 8 A, f 5-71, $8 


11-13 


Y 


1 -9EI 


1 0 


X 


JP 63-204770 A (tt>«^X2&*5£#*±) 19 8 


1, 2, 




8. 0 8. 24, &x, mi, 2m (7 7 0-^U 


7, 8, 






1 3 


Y 




1 0 



TEJ B^ffiffiBltlJ<Dffl®a:7itt4#grcfc;53S» BK5W1PB 

roj RiBJcfcsBB*, m^mz-mR-r&xm 



<0 B <D&\Z.'J*m: <* jxfc^tit 
TTJ @K5ffiMB3!L»iM5feB^lC-^*ttfcS:StT*o-r 

tyj 1t^Bliao4>5S:0fc*>o-c, £&:JtjRi:fi&©i£* 
r&j isj-^^h^r 5 y-3tfflt 



P§»l£&55TbfcB 

13. 0 5. 0 3 


BB8E8=lEfffii!r*>3H£B 


ttmesmfr <I SA/J P) 

£Hl#-f§- 100-8915 


@fig#-9- 03-3581-1 1 < 


1 




4M 


3 2 3 8 


F*3^ 3 4 6 2 



«KPCT/ISA/2 10 (1 9 9 8^7^) 



m&Mm&& PCT/JP03/02420 



c 



X 



US 4881108 A (KABUSHIKI KAISHA 

TOSHIBA) 1 9 8 9. 1 1. 14, ^SC, fl-6S 
& JP 6 3- 237580 A, :£X ^1-60 

US 5838041 A (KABUSHIKI KAISHA 
TOSHIBA) 1 9 9 8. 1 1. 1 7, ^Jt, fl-170 
& JP 9-97849 A, ^X, Ml — 1 71^ 

US 6329247 Bl (NEC CORPORATIO 
N) 2001. 12. 1 1, £m & JP 2001- 

4 4 3 9 5 A, £2C, ±.m 

US 6316317 Bl (NEC CORPORATIO 
N) 2001. 1 1. 13, -£X, ±m & JP 2000- 
2 6 9 3 6 1 A, £.m 



PX 



JP 2002-164446 A 
2. 06. 07, 11 3-1 71, 



(y--^^%h) 2 0 0 
;i- 7^ (77 5. V— fcU 



1-5, 
7, 8, 
11-13 

1-5, 
7, 8, 
11-13 

1 0 



1 0 



1-5, 
7-13 



fl^PCT/ISA/2 10 (®2-i-i>09^) (1 998¥7^) 



